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(54) A chemical amplifying type positive resist composition 

(57) A chemical amplifying type positive resist com- 
position, excellent in adhesion to a substrate and good 
in resist performances and suitable for exposure using a 
KrF excimer laser, ArF excimer laser, or the like, which 
comprises a resin having a polymerization unit of 2- 
alkyi-2-adamantyl (meth)acrylate and a polymerization 
unit of a monomer selected from 3~hydroxy-1-ada- 
mantyl (meth)acrylate and (meth)acrylonitrile, and an 
acid generator is provided. 
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( I ) 



wherein R 1 represents hydrogen or methyl, and R 2 represents alkyl. 



20 



25 



30 




< m 



35 wherein R 3 represents hydrogen or methyl. 

+ch 2 -c j™ ( m) 

\ C=N / 

45 wherein R 4 represents hydrogen or rnethyL 

[0011] Therefore, the resin(1) has the unit of the above-described formula (I), and one or both of the units of the 
above-d escribed formulae (II) and (III). The resin (1) may also have a polymerization unit of ct-methacryloyloxy-y-buty- 
rolactone or a polymerization unit of maleic anhydride. The polymerization unit of a-methacryloyloxy-y-butyrolactone 
herein cited means a unit in the polymer formed by the polymerization of a-methacryloyEoxy-y-butyrolactone, The 

so polymerization unit of maleic anhydride means a unit in the polymer formed by the polymerization of maleic anhydride. 
These units are represented by the following formulae (IV) and (V), respectively: 
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[0014] The resin(1) has the polymerization unit of 2-alkyl-2-adamantyl (meth)acrylate represented by the formula (I), 
and one or both of the polymerization unit of 3-hydroxy-1 -adamantyl (meth)aciyfate represented by the formula (If) and 

5 the polymerization unit of (meth)acrylonitrile represented by the formula (111). The resin(1) may optionally have the 
polymerization unit of a-methacryloyloxy-y-butyrolactone represented by the formula (IV) and/or the polymerization unit 
of maleic anhydride represented by the formula (V). Therefore, the resin{1) can be produced by conducting a copolym- 
erization of 2-alkyl-2-adamantyl (meth)acrylate, and one or both of 3-hydroxy-1 -adamantyl (meth)acrylate and 
(meth)acrylonitri[e, and optionally a-methacryloyloxy-y-butyrolactone and/or maleic anhydride. 

10 [001 5J Among these monomers, 2-alkyl-2-adamantyl (meth)acrylate can generally be produced by the reaction of 2- 
alkyl-2-adamantanol or a metallic salt thereof and acrylic acid halide or rnethacrylic acid halide. 3-Hydroxy-1 -adamantyl 
(meth)acryfate can be produced by hydrolyzing 1 ,3-dibromoadamantane to prepare 1 ,3-dihydroxyadamantane which is 
then reacted with acrylic acid, rnethacrylic acid or halide thereof. 

[001 6] The polymerization unit of 2-alkyl-2-adamantyl (meth)acrylate represented by the formula (I) ensures the trans- 
is mittance of a resist and contributes to the improvement of dry etching resistance due to the presence of an adamantane 
ring. Further, the 2-alkyl-2-adamantyl in this unit is cleaved by the action of an acid, and hence this unit contributes to 
the enhancement of alkali -solubility after exposure of a resist film. R 2 in the formula (I) is alkyi. This alkyl may have, for 
example, about 1 to 8 carbon atoms. In general, the aikyl is advantageously straight chain, but it may be branched when 
the number of carbons is 3 or more. Examples of R 2 include methyl, ethyl, n-propy], isopropyl, and n-butyl. Among these 
20 examples, methyl or ethyl, particularly ethyl, is preferred as R 2 for the improvement of adhesion between a resist and a 
substrate, and for the improvement of resolution. A resist comprising the resin(1) of formula (I) wherein R 1 is methyl and 
R 2 is ethyl exhibits particularly high adhesion to a substrate. 

[0017] The resin(2) has the polymerization unit of 2-ethyl-2-adamantyl methacryiate represented by the formula (la), 
and at least one of the polymerization units selected from the polymerization unit of 3-hydroxy-1 -adamantyl (meth)acr- 

25 ylate represented by the formula (II), the polymerization unit of (meth)acrybnitrile represented by the formula (III), the 
polymerization unit of a-methacryloyloxy-y-butyrolartone represented by the formula (IV), and the polymerization unit 
of maleic anhydride represented by the formula (V). Therefore, the resin(2) can be produced by conducting a copolym- 
erization of 2-ethyJ-2-adamantyl methacryiate and at least one of the monomers selected from 3-hydroxy-l -adamantyl 
(meth)acrylate, (meth)acrylonitrile, a-meihacryloyloxy-y -butyrolactone, and maleic anhydride. 

30 [001 8] 2-Ethyl-2-adamantyl methacryiate can be produced by the reaction of 2-ethyl-2-adamantanol or a metallic salt 
thereof, and rnethacrylic acid halide. For example, ethyl lithium is allowed to react with 2-adarnantanone to form lithium 
2-ethyl-2-adamanetanolate. The resulting lithium 2-ethyl-2-adamanetanolate is subjected to condensation with rneth- 
acrylic acid halide to obtain 2-ethyl-2-adamantyl methacryiate. 

[0019] The polymerization unit of 3-hydroxy-1 -adamantyl (meth)acryiate represented by the formula (II), the polym- 
35 erization unit of (meth)acrylonitrile represented by the formula (III), the polymerization unit of <x-methacryloyioxy- r buty- 
rolactone represented by the formula (IV), and the polymerization unit of maleic anhydride represented by the formula 
(V) have high polarity. The presence of any of these polymerization units in a resin(2) contributes to the improvement 
of the adhesion of a resist comprising the resin(2) to a substrate. Particularly, the polymerization unit of a-methacryloy- 
loxy-Y-butyrolactone of formula (IV) is excellent in effect of adhesion improvement. The polymerization unit of a-meth- 
40 acryloyloxy-y-butyroiactone exhibits a remarkable effect in combination with the polymerization unit of 2-ethyl-2- 
adamantyl methacryiate represented by the formula (la), 

[0020] The polymerization unit of 2-a!kyl-2-adamantyl (meth)acrylate of formula (I) also exhibits a remarkable effect 
in combination with the polymerization unit of 3- hydroxy-1 -adamantyl (meth)acrylate or the polymerization unit of 
(meth)acrylonitrile. Further, among the above-described units, the polymerization unit of 3-hydroxy-l -adamantyl 
45 (meth)acrylate, the polymerization unit of (meth)acrylonitrile and the polymerization unit of maleic anhydride also con- 
tribute to the improvement of the dry etching resistance of a resist. Whereas the polymerization unit of 3-hydroxy-l -ada- 
mantyl (meth)acrylate and the polymerization unit of a-methacryloyloxy-y-butyrolactone also contribute to the 
improvement of the resolution of the resist. 

[0021] A resin for a chemical amplifying type positive resist itself is generally alkali-insoluble or alkali-siightly soluble 
so However, a part of a group therein is cleaved by the action of an acid, and the resin becomes alkali-soiuble after the 
cleavage. In the resin(l) or (2) specified in the present invention, 2-a1kyl-2-adamantyl in the formula (!) or 2-ethyl-2-ada- 
mantyl in the formula (la) is cleaved by the action of an acid. Therefore, the presence of the polymerization unit of the 
formula (I) or (la) in the resin(1) or (2) causes a resist composition comprising the resin to act as a positive type. If 
required, the resin may also comprises other polymerization units having a group which are cleaved by the action of an 
55 acid. 

10022] Examples of the group in the other polymerization units which are cleaved by the action of an acid include var- 
ious esters of carboxylic acid. Examples of the esters of carboxylic acid include alkyl esters such as tert-butyl ester, 
acetal type esters such as methoxymethyl ester, ethoxymethyl ester, 1-ethoxyethyl ester, 1 -isobutoxy ethyl ester, 14so- 
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2A6-tris(trichloromethyl)-1 A5-triazine, 

2-phenyl-4 l 6-bis(tnchloromethyl)-1,3,5-triazine, 

a^-chlorophenyO^.e-bisCtrichloromethyO-I^.S-triazine, 

2-(4-m et hoxyphenyl )-4 ¥ 6-bi s(tri chl oromethy I) -1 , 3 ,5-tr iazi ne , 

2-(4-methoxy-1-naphthyl)-4 T 6-bis(trich1oromethyl)-1 l 3,5-triazine 1 

2"(benzotd][1,3]dioxolane-5-yl)-4,6-bis(tn^^ 

2-(4-methoxystyryl)-4,6-bis(trich!oromethyl)-1,3 l 5-triazine p 

2-(3,4 J 5-trimethoxysiyryl)-4,6-bis(trichloromethyl)-n j 3 i 5-triazine 1 

2-(3 ,4-dimethoxystyryJ)-4,6-bis(trichloromethyl) - 1 1 3 , 5-tr iazine, 

2-(2 ,4-di methoxystyr yi)-4 ,6-bis(tr ich I oromethy I) -1,3, 5-triazine, 

2-(2-methoxystyryl)-4 t 6-bis(trtchloromethyI)-1,3 l 5-triazine > 

2-(4-butoxysty ry I) -4, 6~bis(trich loromethyl) - 1 , 3 ,5-tr iazin e, 

2-(4-pentyloxystyryl)-4 J 6-bis(trichloromethyt)-1,3,5-triazine, 

1 -benzoyl- 1 -phenyimethy I p-toluenesutfonate (so-called benzointosylaie), 

2-benzoyl-2-hydroxy-2~phenylethyl p-to!uenesulfonate (so-called a-methylolbenzointosylate), 

1 ,2,3-benzenetriyl trismethanesulfonate. 

2 , 6-dinitrobenzy I p-tol uenesutf onate, 

2-nitrobenzyl p-toluenesulf onate, 

4-nitrobenzyl p-toluenesulfonate, 

diphenyl disulfone, 

di-p-tolyl disulfone, 

bis(phenylsulfonyl)diazomethane, 

bis(4-chlorophenylsulfonyl)diazomethane, 

bis(p-to1ylsulfonyl)diazomethane, 

bis(4-tert-butyfphenyIsulfonyl)diazomethane, 

bis{2,4-xylyisulfonyl)diazomethane, 

bis(cycfohexylsulfonyl)diazomethane, 

(benzoyl) (phenylsulfonyl)diazomethane, 

N-fphenylsulfonyloxyJsuccinimide, 

N-(trifluoromethy[sulfonyloxy)succinimide, 

N^trifluoromethylsulfonyloxyjphthalimide, 

N-(trifluoromethyIsulfonyloxy)-5-norbornene-2 1 3-dicarboxyimide, 

N-(trifluoromethy!sulfonyloxy)naphthalimide and 

N-(1 0-camphorsulfonyloxy)naphthali mide. 



[0027] Generally in a chemical amplifying type positive resist composition, performance deterioration due to the deac- 
tivation of an acid associated with leaving after exposure can be reduced by adding basic compounds, especially basic 
nitrogen-containing organic compounds such as amines as quenchers. It is also preferable in the present invention that 
such basic compounds are added. Examples of the basic compounds to be used as quenchers include the ones rep- 
resented by the following formulae: 
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be used alone or in combination of two or more thereof. 

[0030] The resist film applied on a substrate and dried is subjected to an exposure treatment for patterning. Then, 
after a heat-treatment for promoting a protecting deblocking reaction, development by an alkali developer is conducted. 
The alkali developer herein used can be various kinds of alkaline aqueous solution used in this field. An aqeous solution 
5 of tetramethylammoniumhydroxide or (2- hydroxy ethyl)trimethylammoniumhydroxide (so-called colline hydroxide) is 
generally used. 

Examples 

10 [0031 ] The present invention will be described in more detail by way of examples, which should not be construed as 
limiting the scope of the present invention. All parts in examples are by weight unless otherwise stated. The weight- 
average molecular weight is a value determined from gel permeation chromatography using polystyrene as a reference 
standard, 

15 Monomer Synthesis Example 1 (synthesis of 2-methyl-2-adamantyl methacrylate) 

[0032] 83.1 g of 2-methyl-2-adamantanoI and 101 g of triethylamtne were charged, and 200 g of methyl isobutyl 
ketone was added thereto to prepare a solution. Then, 78.4 g of methacrylic acid chloride (1 .5 mole times with respect 
to 2-methyl-2-adamantanol) was added dropwise thereto, followed by stirring at room temperature for 10 hours. After 
20 filtration, the organic layer was washed with a 5 % by weight aqueous solution of sodium bicarbonate, followed by wash- 
ing with water for 2 times. The organic layer was concentrated, and then subjected to distillation under reduced pres- 
sure to obtain 2-methyl-2-adamantyl methacrylate represented by the following formula in a 75 % yield. 



25 



30 




35 

Monomer Synthesis Example 2 (synthesis of 2-eihyl-2-adamanty! methacrylate) 

[0033] 50 g of diethyl ether was added to 31 .1 g of 2-adamantanone to prepare a solution. Then, 200 ml of a diethyl 
ether solution containing ethyl lithium in a concentration of 1 .14 mole/L was added dropwise thereto at such a rate as 

40 to keep the temperature of the solution not exceeding 1 0 °C. After stirring the solution thus obtained at 0 °C for 2 hours, 
26.2 g of methacrylic acid chloride (1.2 mole times with respect to 2-adamantanone) was added dropwise thereto at 
such a rate as to keep the temperature not exceeding 10 °C. After the completion of dropwise addition, the resulting 
solution was stirred at room temperature for 12 hours. Thereafter, the deposited inorganic salts were separated by fil- 
tration, and the organic layer was washed with a 5 % by weight aqueous solution of sodium bicarbonate, followed by 

45 washing with water for 2 times. The organic layer was concentrated, and then subjected to distillation under reduced 
pressure to obtain 2-ethyi-2-adamantyl methacrylate represented by the following formula in a 60 % yield. 



50 
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the operation of pouring the reaction solution into a large amount of heptane to cause precipitation was repeated 3 
times, thus the solution was purified. As a result, a copolymer represented by the following formula, and having a com- 
position mole ratio of each unit of 50 : 25 : 25, and having a weight-average molecular weight of about 8,000 was 
obtained . The resulting copolymer is referred to as resin B, 



10 
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Resin Synthesis Example 2-2 

25 [0037] Similarly, 2-methyl-2-adamantyl methacryiate. methacrylonitrile and a-methacryloyloxy-y-butyroiactone are 
copoiymerizedio give a ternary copolymer having their respective polymerization units. 

Resin Synthesis ExampJe 3 (synthesis of resin C) 

30 [0038] The same operations as in the resin synthesis example 1 were conducted, except that 2-methyl-2-adamantyl 
methacryiate, 3-hydroxy-1-adamantyl methacryiate and a-methacryloyloxy-y-butyrolactone were replaced with 2-ethyl- 
2-adamantyl methacryiate, 3-hydroxy-1 -adamantyl methacryiate and a-methacryloyloxy-y-butyrolactone in a mole ratio 
of 5 : 2.5 : 2.5 (20.0g : 9.5g : 7,3g), respectively. As a result, a copolymer represented by the following formula, and hav- 
ing a composition mole ratio of each unit of 50 : 25 : 25, and having a weight-average molecular weight of about 9,200 

35 was obtained. The resulting copolymer is referred to as resin C. 



40 



45 



50 




55 

Resin Synthesis Example 4 (synthesis ol resin D) 



[0039] The same operations as in the resin synthesis example 2 were conducted, except that 2-methyJ-2-adamantyl 
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Resin Synthesis Example 7 (synthesis of resin Q) 

[0042] The same operations as in the resin synthesis example 1 were conducted, except that 2-methyl-2-adamantyl 
methacrylate, 3 -hydroxy- 1-adamantyl methacrylate and a-methacryloyloxy-y-butyrolactone were replaced with 2-ethyt- 
2-adamantyJ methacrylate and a-methacryloyloxy-Y-butyrolactone in a mole ratio of 5 : 5 (40.0 g : 29.3 g) , respectively. 
As a result, a copolymer represented by the following formula, and having a composition mole ratio of each unit of 50 : 
50, and having a weight-average molecular weight of about 5,600 was obtained. The resulting copolymer is referred to 
as resin G. 




Resin Synthesis Example 8 {synthesis of resin H) 

E0043] 2-ethyl-2-adamantyl methacrylate, 3-hydroxy-1-adamantyl methacrylate and methacrylonitrile were charged 
in a mole ratio of 5 : 2.5 : 2.5 (20.0g : 9.5g : 2.9g). respectively. Then, tetrahydrofuran was added in an amount of 2 
weight times based on the total amount of monomers to prepare a solution. As an initiator, azobisisobutyronitrile was 
added thereto in an amount of 2 mol% based on the total amount of monomers, followed by heating at 65 °C for about 
1 2 hours. Thereafter, the operation of pouring the reaction solution into a large amount of heptane to cause precipitation 
was repeated 3 times, thus the solution was purified. As a result, a copolymer represented by the following formula, and 
having a composition mole ratio of each unit of 50 : 25 : 25, and having a weight-average molecular weight of about 
14,000 was obtained. The resulting copolymer is referred to as resin H. 



3 098262BA2_I_> 



13 



EP 0 982 628 A2 




Resin Synthesis Example 1 1 (synthesis of resin J) 

20 

[0046] 2-ethyl-2-adamantyl methacrylate. 3-hydroxy-1-adamantyl methacrylate and a-methacryloyloxy-y-butyrolac- 
tone werecharged in a mole ratio of 5.0 : 2.5 : 2.5 (20.0g : 8,9 g : 6.8 g), respectively. Then, methyl isobutyi ketone was 
added in an amount of 2 weight times based on the total amount of monomers to prepare a solution. As an initiator, azo- 
bisisobutyronitrile was added thereto in an amount of 2 mol% based on the total amount of monomers, followed by heat- 
25 ing at 85 °C for about 5 hours. Thereafter, the operation of pouring the reaction solution into a large amount of heptane 
to cause precipitation was repeated 3 times, thus the solution was purified. As a result, a copolymer represented by the 
following formula, and having a composition mole ratio of each unit of 50 : 25 : 25, and having a weight-average molec- 
ular weight of about 7,500 was obtained. The resulting copolymer is referred to as resin J. 

30 



35 



40 




45 



Examples 1 and 2 

so [0047] 10 parts of the resin D or E, 0.2 part of p-tolyldiphenylsulfonium trifluoromethanesulfonate ("MDS-205" manu- 
factured by MIDORI Chemical K. K.) as an acid generator, and 0.01 5 part of 2,6-diisopropylanilrne as a quencher were 
dissolved in 45 parts of 2-heptanone. The resulting solution was filtered through a filter made of a fluorine resin with a 
pore diameter of 0.2 p.m to prepare a resist solution. The resist solution thus prepared was applied onto a silicon wafer 
(contact angle of water : 50 • ) which had been subjected to a treatment with hexamethytsilazane at 23 °C for 20 sec- 

55 onds, and a silicon wafer coated with an organic antiref lection film thereon so that the film thickness after drying was 
0.5 um. The organic antiref lection film was formed by applying *DUV-42" manufactured by Brewer Co.. under the baking 
conditions of 215 °C for 60 seconds so that the thickness was 570 A. Prebake after application of the resist solution was 
conducted under the conditions of 120 °C for 60 seconds on a direct hot plate. 
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Table 2 



5 


Example No. 


Resin 


Antireflection 
film 


PEB 


Effective sensitivity (mj/cm 2 ) 


Resolution (urn) 


Adhesion 












Dark 


Bright 


Dark 


Bright 






3 


A 


DUV-42 


120°C 


38 


36 


0.24 


0.21 


O 


10 


4 


C 


DUV-30-16 


120°C 


20 


20 


0.22 


0.21 


o 




5 


F 


DUV-42 


100°C 


42 


44 


0.22 


0.18 


o 




6 


G 


DUV-42 


80°C 


24 


24 


0.20 


0.20 


o 




7 


H 


DUV-30-16 


120°C 


32 


30 


0.21 


0.19 


o 


15 


8 


I 


DUV-30-16 


110°C 


22 


22 


0.22 


0.21 


o 




Comparative 
1 


X 


DUV-42 


120°C 


26 


28 


0.24 


0.21 


X 


20 


Comparative 
2 


X 


DUV-30-16 


120°C 


26 


24 


0.24 


0.21 


X 



[0051 ] As shown in Tables 1 and 2, the resists using the resins specified in the present invention do not cause peefing 
of a pattern at the time of development, and are excellent in adhesion to a substrate. The resolution is also good. Par- 
25 ticularly, the resists of Examples 1 and 2, and 4 to 8 using a resin having a unit of 2-ethyi^2-adamantyl methacrylate are 
improved in resolution as compared with the resists of Comparative Examples. The resist of the present invention is 
also good in dry etching resistance while not being largely impaired in sensitivity. 

Examples 9 to 1 1 and Comparative Examples 3 

30 

[0052] 1 0 parts of the resin shown in Table 3, 0.2 part of p-tolyldiphenyteulfonium perfluoroctanesulfonate as an acid 
generator, and 0,0075 part of 2,6-diisopropylaniline as a quencher were dissolved in a mixed solvent of 57 parts of pro- 
pylene glycol monomethyl ether acetate and 3 parts of y-butyrolactone. The resulting solution was filtered through a fil- 
ter made of a fluorine resin with a pore diameter of 0.2 jurn to prepare a resist solution. The resist solution thus prepared 

35 was applied onto a silicon wafer coated with an organic antireflection film thereon so that the film thickness after drying 
was 0.39 pin, the organic antireflection film was formed by applying "DUV-30-16" manufactured by Brewer Co., under 
the baking conditions of 21 5 °C -for 60 seconds so that the thickness was 1600 A. Prebake after application of the resist 
solution was conducted for 60 seconds on a direct hot plate at a temperature shown in Table 3. 
[0053] The wafer on which a resist film was thus formed was exposed to light through a line-and-space pattern with 

40 changing the irradiation amount stepwise by using a ArF excimer stepper ["NSR ArF" manufactured by Nikon Corp., NA 
= 0.55, cr = 0.6]. After exposure, post exposure bake (PEB) was conducted on a hot plate at the temperatures shown in 
Table 1 for 60 seconds. Further, paddle development was conducted with a 2.38 % by weight aqueous solution of 
tetramethylammoniumhydroxide for 60 seconds. The bright field pattern after the development was observed by a scan- 
ning electron microscope to determine its effective sensitivity and resolution according to the following methods. 

45 

Effective sensitivity: shown by the irradiation amount whereby a 0.1 8 \im line-and-space pattern is formed at 1 : 1 . 
Resolution: shown by the minimum dimension of a line-and-space pattern separated at the irradiation amount of 
the effective sensitivity. 

50 

Table 3 



55 



Example No. 


Resin 


Pre-bake Temp. 


PEB Temp. 


Effective sensitivity 
(mj/cm 2 ) 


Resolution (jim) 


9 


J 


130°C 


115°C 


25 


0.15 


10 


C 


130°C 


130°C 


21 


0.15 


11 


A 


150°C 


140°C 


24 


0.15 
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7. A chiemical amplifying type positive resist composition which comprises 

aresin(2) having a polymerization unit of 2-ethyl-2-adamantyl methacrylate, and a polymerization unit of a 
monomer selected from 3-hydroxy-1-adamantyl (meth)acrylate, (rnethjacrylonitrile, a-methacryloyloxy-y-buty- 
rolactone and maleic anhydride; 
and an acid generator 

8. A chemical amplifying type positive resist composition according to claim 7 wherein the resin{2) is obtained by 
copolymerization of monomers which comprise 30 to 80 mol% of 2-ethyl-2-adamantyl (meth)acrylate and 20 to 70 
mol*%of mixture of 3-hydroxy-1-adamantyl (methjacrylate, (meth)acrylonitrile, ct-methacryloyloxy-y-butyrolactone 
and maleic anhydride. 

9. A chemical amplifying type positive resist composition according to claim 7 wherein the resin(2) has a polymeriza- 
tion unit of 2-ethyl-2-adamantyl methacrylate and a polymerization unit of 3-hydroxy-1-adamantyl (meth)acrylate. 

10- A chemical amplifying type positive resist composition according to claim 7 wherein the resin(2) has a polymeriza- 
tion unit of 2-ethyl-2-adamantyl methacrylate, and a polymerization unit of a-methacryloyloxy-y-butyrolactone. 

11- A chemical amplifying type positive resist composition according to claim 10 wherein the resin(2) further has a 
polymerization unit of 3-hydroxy-1-adarnantyl (meth)acrylate. 

12. A chemical amplifying type positive resist composition according to claim 7 wherein the resin(2) further has a 
polymerization unit represented by the following formula (I): 




( i ) 



wherein R 1 represents hydrogen or methyl, and R 2 represents alkyl, provided that the polymerization unit repre- 
sented by the formula (I) is not the polymerization unit of 2-ethyl-2-adamantyl methacrylate. 

13. A chemical amplifying type positive resist composition according to claim 12 wherein the resin(2) is obtained by 
copolymerization of monomers which comprise 30 to 80 mol% of 2-alkyl-2-adamantyl (meth)acrylate, in which an 
amount of 2-ethyl-2-adamantyl methacrylate is present and its amount is 20 mol% or more and 20 to 70 mol% of 
mixture of 3-hydroxy-1-adamantyl (meth)acrylate, (methjacrylonitrile, a-methacryloyloxy-y-butyrolactone and 
maleic anhydride. 

1 4. A chemical amplifying type positive resist composition according to claim 1 and 7 which further comprises an amine 
as a quencher. 
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(54) A chemical amplifying type positive resist composition 

(57) A chemical amplifying type positive resist com- 
position, excellent in adhesion to a substrate and good 
in resist performances and suitable for exposure using a 
KrF excimer laser, ArF excimer laser, or the like, which 
comprises a resin having a polymerization unit of 2- 
alkyl-2-adamantyl (meth)acrylate and a polymerization 
unit of a monomer selected from 3-hydroxy-1-ada- 
mantyl (meth)acrylate and (meth)acrylonitrile, and an 
acid generator is provided. 
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